
Thu Feb 28 22:21:11 2013

0 500 1000 1500 2000 2500 3000 3500 4000
0

500

1000

1500

2000

2500

3000

3500

4000

4500

ZDC Time East h76_zdc_time_east
Entries  50000
Mean    947.1
RMS     355.5

ZDC Time East

0 500 1000 1500 2000 2500 3000 3500 4000
0

1000

2000

3000

4000

5000

6000

7000

ZDC Time West h77_zdc_time_west
Entries  50000
Mean    792.2
RMS     343.6

ZDC Time West

-2000 -1500 -1000 -500 0 500 1000 1500 2000
0

200

400

600

800

1000

1200

1400

1600

1800

ZDC Time (West - East) h78_zdc_timediff_east_west

Entries  50000
Mean   -154.9
RMS     486.9

ZDC Time (West - East)

z, cm
-100 -80 -60 -40 -20 0 20 40 60 80 100
0

200

400

600

800

1000

1200

1400

1600
Vertex Position from ZDC (cm) h146_zdc_Vertex_cm

Entries  50000
Mean    -33.6
RMS     37.12

Vertex Position from ZDC (cm)

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZDC East  ADC, Sum zdc_ADC_east_0_general

Entries  50000
Mean    104.1
RMS     94.47

ZDC East  ADC, Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZDC West  ADC, Sum zdc_ADC_west_0_general

Entries  50000
Mean    109.4
RMS     85.41

ZDC West  ADC, Sum

ZDC (run 14059037)
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ZDC SMD (run 14059037)
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Thu Feb 28 22:21:13 2013

1

10

10

10

Tower ADC Sum

0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000
ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert zdcsmd_SmdSumTowerSum_west_vert

Entries  50000
Mean x   108.9
Mean y   23.18
RMS x   79.36
RMS y   23.58

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

1

10

10

10

Tower ADC Sum

0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000
ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz zdcsmd_SmdSumTowerSum_west_horiz

Entries  50000
Mean x   108.9
Mean y   19.93
RMS x   79.36
RMS y   18.72

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

10

20

30

40

50

60

70

80

90

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_vert

Entries  4963
Mean   0.7212
RMS    0.3421

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

10

20

30

40

50

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_horiz

Entries  3122
Mean    0.693
RMS    0.3168

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum West (run 14059037)



Thu Feb 28 22:21:13 2013

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

ZDC DSM Earliest TDC, East zdcdsm_earliestTDC_east

Entries  50000

Mean    232.4

RMS     94.36

ZDC DSM Earliest TDC, East

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, East zdcdsm_earliestTDCMaxTDC_east

Entries  50000

Mean x   928.9

Mean y   231.9

RMS x   377.9

RMS y   94.36

ZDC DSM Earliest TDC vs. Max Tower TDC, East

1

10

10

10

Tower Max TDC East - West

-2000 -1500 -1000 -500 0 500 1000 1500 2000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Tower TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiff

Entries  50000

Mean x   152.3

Mean y   746.8

RMS x   513.5

RMS y   451.5

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

-1000 -500 0 500 1000
1

10

210

3
10

TCU Input, TAC diff in window ? blue : redTCU Input, TAC diff in window ? blue : red

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

ZDC DSM Earliest TDC, West zdcdsm_earliestTDC_west

Entries  50000

Mean    194.3

RMS     89.52

ZDC DSM Earliest TDC, West

1

10

10

10

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

ZDC DSM Earliest TDC vs. Max Tower TDC, West zdcdsm_earliestTDCMaxTDC_west

Entries  50000

Mean x   776.6

Mean y   193.8

RMS x   358.6

RMS y   89.52

ZDC DSM Earliest TDC vs. Max Tower TDC, West

1

10

10

10

ZD101 Input Max TAC East - West

-1000 -500 0 500 1000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  zdcdsm_TDCdiffL1L2

Entries  50000

Mean x   38.06

Mean y   746.8

RMS x   128.2

RMS y   451.5

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

0-1 = East, 2-3 = West

0 0.5 1 1.5 2 2.5 3 3.5 4

1

10

210

3
10

410

ZD101 Max TAC == (Max Tower TDC / 4) % 1024?ZD101 Max TAC == (Max Tower TDC / 4) % 1024?

ZDC DSM Earliest TDC (run 14059037)



Thu Feb 28 22:21:14 2013

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

ZD101 Input, Sum > threshold ? blue : red, EastZD101 Input, Sum > threshold ? blue : red, East

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Front > threshold ? blue : red, EastZD101 Input, Front > threshold ? blue : red, East

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Back > threshold ? blue : red, EastZD101 Input, Back > threshold ? blue : red, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

ADC > threshold ZD101==VT201?, EastADC > threshold ZD101==VT201?, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

ADC > threshold VT201==TCU?, EastADC > threshold VT201==TCU?, East

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

ZD101 Input, Sum > threshold ? blue : red, WestZD101 Input, Sum > threshold ? blue : red, West

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Front > threshold ? blue : red, WestZD101 Input, Front > threshold ? blue : red, West

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

ZD101 Input, Back > threshold ? blue : red, WestZD101 Input, Back > threshold ? blue : red, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

410

5
10

ADC > threshold ZD101==VT201?, WestADC > threshold ZD101==VT201?, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

410

5
10

ADC > threshold VT201==TCU?, WestADC > threshold VT201==TCU?, West

ZDC DSM ADC > threshold (run 14059037)



Thu Feb 28 22:21:14 2013

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 81

10

210

3
10

410

ZDC DSM Truncated Sum, East zdcdsm_truncatedSum_east

Entries  50000

Mean   0.5004

RMS    0.02236

ZDC DSM Truncated Sum, East

1

10

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, East zdcdsm_TowerSumTruncatedSum_east

Entries  50000
Mean x   0.001
Mean y  0.00042
RMS x  0.04048
RMS y  0.02236

ZDC DSM Truncated Sum vs. Tower Sum, East

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8
10

210

3
10

410

ZDC DSM Truncated Sum, West zdcdsm_truncatedSum_west

Entries  49999

Mean    0.501
RMS    0.04048

ZDC DSM Truncated Sum, West

1

10

10

10

10

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
ZDC DSM Truncated Sum vs. Tower Sum, West zdcdsm_TowerSumTruncatedSum_west

Entries  50000
Mean x  0.00042
Mean y   0.001
RMS x  0.02236
RMS y  0.04048

ZDC DSM Truncated Sum vs. Tower Sum, West

ZDC DSM Truncated Sum (run 14059037)



Thu Feb 28 22:21:14 2013

1

10

10

Pre-Post

-10 -5 0 5 10

T
ow

er
 (

A
D

C
-P

E
D

)*
C

al
ib

 S
um

 E
as

t +
 W

es
t

0

200

400

600

800

1000

1200

1400

ZDC Tower ADC Corr Sum vs. Pre-Post zdc_ADCprepost

Entries  50000

Mean x       0

Mean y   331.2

RMS x       0

RMS y   149.8

ZDC Tower ADC Corr Sum vs. Pre-Post

1

10

10

10

10

Pre-Post

-10 -5 0 5 10

S
M

D
 (

A
D

C
-P

E
D

)*
C

al
ib

/G
ai

n 
S

um
 E

as
t +

 W
es

t

0

200

400

600

800

1000

1200

1400

ZDC SMD ADC Corr Sum vs. Pre-Post zdcsmd_ADCprepost

Entries  50000

Mean x       0

Mean y   55.72

RMS x       0

RMS y   63.93

ZDC SMD ADC Corr Sum vs. Pre-Post

ZDC ADC Sum vs. Pre-Post (run 14059037)



Thu Feb 28 22:21:14 2013

1

10

10

10

10

Tower prepost=-1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC Tower PrePost +0 vs -1ZDC Tower PrePost +0 vs -1

ZDC Tower ADC Pre-Post Correlation (run 14059037)



Thu Feb 28 22:21:14 2013

1

10

10

10

10

10

10

SMD prepost=-1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

-50

0

50

100

150

200
ZDC SMD PrePost +0 vs -1ZDC SMD PrePost +0 vs -1

ZDC SMD ADC Pre-Post Correlation (run 14059037)



Thu Feb 28 22:21:14 2013

10

[East,West][Vert,Horiz]

0 0.5 1 1.5 2 2.5 3 3.5 4

S
tr

ip

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip smdHighestStrip

Entries  200000
Mean x     1.5
Mean y     4.8
RMS x   1.118
RMS y   2.419

ZDC SMD Highest Strip

1

10

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East VertZDC SMD Highest Strip scaler vs. data, East Vert

1

10

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East HorizZDC SMD Highest Strip scaler vs. data, East Horiz

0-1 = East Vert, 2-3 = East Horiz, 4-5 = West Vert, 6-7 = West Horiz

0 1 2 3 4 5 6 7 8

1

10

210

3
10

410

ZDC SMD Highest Strip is correct?ZDC SMD Highest Strip is correct?

1

10

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West VertZDC SMD Highest Strip scaler vs. data, West Vert

1

10

10

10

10

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West HorizZDC SMD Highest Strip scaler vs. data, West Horiz

Highest strip for scalers (run 14059037)



Thu Feb 28 22:21:14 2013

Bx

0 20 40 60 80 100 120
0

500

1000

1500

2000

2500

3000

3500

4000

4500

bx7 Raw bx_bx7_raw

Entries  50000

Mean     64.7

RMS     34.53

bx7 Raw

Bx

0 20 40 60 80 100 120
0

500

1000

1500

2000

2500

3000

3500

4000

4500

bx7 Corrected bx_bx7_corrected

Entries  50000

Mean    55.96

RMS     34.53

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

10000

20000

30000

40000

50000

Spin combination distribution spin
Entries  50000

Mean        0

RMS         0

Spin combination distribution

1

10

10

10

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

-1.5

-1

-0.5

0

0.5

1

1.5
Yellow Spin per bunch crossing bxspinY

Entries  50000

Mean x   55.46

Mean y       0

RMS x   34.53

RMS y       0

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120
0

500

1000

1500

2000

2500

3000

3500

4000

4500

bx48 Raw bx_bx48_raw

Entries  50000

Mean     56.7

RMS     34.53

bx48 Raw

Bx

0 20 40 60 80 100 120
0

500

1000

1500

2000

2500

3000

3500

4000

4500

bx48 Corrected bx_bx48_corrected

Entries  50000

Mean    63.91

RMS     34.66

bx48 Corrected

1

10

10

10

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
Spin combination per bunch crossing bxspin

Entries  50000

Mean x   55.46

Mean y       0

RMS x   34.53

RMS y       0

Spin combination per bunch crossing

1

10

10

10

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

-1.5

-1

-0.5

0

0.5

1

1.5
Blue Spin per bunch crossing bxspinB

Entries  50000

Mean x   55.46

Mean y       0

RMS x   34.53

RMS y       0

Blue Spin per bunch crossing

Bunch crossing distribution (run 14059037)



Thu Feb 28 22:21:14 2013

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, East Left-Right

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 0.000 %±) = 0.000 ↓↓,↑↑ (LR
EA

Raw asymmetry per bunch crossing, East Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, East Up-Down

/dof = 0.0/0)
2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 0.000 %±) = 0.000 ↓↓,↑↑ (UD
EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, West Left-Right

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 0.000 %±) = 0.000 ↓↓,↑↑ (LR
WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Raw asymmetry per bunch crossing, West Up-Down

/dof = 0.0/0)2χ (↑↑
/dof = 0.0/0)2χ (↓↓

 0.000 %±) = 0.000 ↓↓,↑↑ (UD
WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 14059037)
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ZDC Raw Asymmetry per Spin Combination (run 14059037)
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ZDC Single Spin Asymmetry (run 14059037)

Thu Feb 28 22:21:14 2013
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